Oxford unicompartmental knee replacement (OUKR) has shown excellent long-term clinical outcomes as well as implant survival when used for correct indications with optimal surgical technique. Anteromedial osteoarthritis is highly prevalent in Indian patients, and OUKR is the ideal treatment option in such cases. Uncertainty prevails about the best method to determine femoral component size in OUKR. Preoperative templating has been shown to be inaccurate, while height-and gender-based guidelines based on European population might not apply to the Indian patients. Microplasty instrumentation introduced in 2012 introduced the sizing spoon, which has the dual function of femoral component sizing and determining the level of tibia cut. We aimed to check the accuracy of sizing spoon and also to determine whether the present guidelines are appropriate for use in the Indian patients. A total of 130 consecutive Oxford mobile bearing medial cemented UKR performed using the Microplasty instrumentation were included. The ideal femoral component size for each knee was recorded by looking for overhang and underhang in post-operative lateral knee radiograph. The accuracy of previous guidelines was determined by applying them to our study population. Previously published guidelines (which were based on Western population) proved to be accurate in only 37% of cases. Hence, based on the demographics of our study population, we formulated modified height-and genderbased guidelines, which would better suit the Indian population. Accuracy of modified guidelines was estimated to be 74%. The overall accuracy of sizing spoon (75%), when used as an intraoperative guide, was similar to that of modified guidelines. Existing guidelines for femoral component sizing do not work in Indian patients. Modified guidelines and use of intraoperative spoon should be used to choose the optimal implant size while performing OUKR in Indian patients.
Unicompartmental knee replacement (UKR) has proven to be an effective remedy for medial compartment osteoarthritis of the knee. [1] [2] [3] [4] [5] Excellent medium-and long-term results have been published. [1] [2] [3] [4] [5] Long-term success depends on accurate component alignment and sizing. 6, 7 Nearly half of the knees undergoing total knee replacement (TKR) are candidates for UKR as well.
8
The Oxford medial UKR was first introduced in 1976 and has undergone substantial changes in the instrumentation, and new sizes have been introduced to better match patient anatomy. 9, 10 This evolution is driven by the desire to achieve consistent implant positioning as well as optimal sizing and accelerate rehabilitation. The currently used Microplasty instrumentation is designed to implant the components through a minimally invasive approach while ensuring accurate positioning.
9,11,12
Uncertainty prevails about the best method to determine the femoral component size in Oxford medial Unicompartmental Knee Replacement (OUKR) because of considerable discrepancies among the presently used methods. 13 Height-and genderbased guidelines have been used out of experience in European population. 13 The inventory of popular TKR and UKR is based on anthropometric measurements in Caucasian knees. 14, 15 However, due to the differences in anatomy between Caucasian and Indian knees, these guidelines might not apply to Indian or Asian population in general. 14, 16 The anthropometric measurements in Indian knees have been shown to be smaller than those in Caucasian knees. 16 This variation is more pronounced in females as compared with males.
16
Bothra et al have shown that pre-operating templating has only slight to moderate interobserver and intraobserver reliability in determining the ideal femoral size. 17 Similarly, Kasis et al have shown poor interobserver reliability of templating.
18
Hence, the accuracy of the preoperative templating to determine the size of the femoral component is questionable, and it is not routinely recommended. 9 Both have shown that the accuracy did not improve with surgeon's experience. In addition, the Microplasty instrumentation for OUKR recommends the use of a sizing spoon to assess the size of femoral component during surgery. The femoral sizing spoon is used to assess the size of femoral component during surgery. It captures the medial condyle and restores proper ligament tension. When inserted, it is pulled upfront to hug the posterior condyle, and the space between anterior lip of the spoon and the denuded bone should be 3 to 5 mm to compensate for the thickness of eroded articular cartilage. 9 Although sizing spoon is said to accurately determine the femoral size, 9 most authors still rely on X-ray templating and height to select the size. 
Materials and Methods
A total of 130 consecutive Oxford mobile bearing medial cemented UKR in 103 patients performed in a single center by a single senior surgeon (R.M.) from January 2014 to December 2015 were included in this study. All surgeries were performed using the Microplasty instrumentation using standard surgical technique. 9 Ethical clearance was obtained from institutional review board. The size of the femoral component was determined preoperatively by using the height-and gender-based criteria laid down by Fawzy et al. 13 Intraoperatively, the medial femoral condyle sizer (spoon) was used to restore the ligament tension and determine the size of the femoral component. 5 In case of any discrepancy between the two, the senior surgeon (R.M.) relied on the spoon for sizing the femoral component. Apart from deciding the femoral size, the spoon has another important function of tensioning the medial compartment. Every size spoon (extra-small, small, medium, large, and extralarge) is available in 1-, 2-, and 3-mm thickness options. Usually 1-mm spoon provides adequate tensioning. The ligament tension is deemed to be sufficient when the spoon can be freely twisted 20°in both directions. This is important as the level of tibial cut will depend on the thickness of the spoon, as a thicker spoon will remove lesser tibia.
9
The component sizing was assessed on post-operative true lateral radiographs according to the criteria laid down by the Oxford Group. 9 Component which was flush with the posterior condyle or smaller was considered underhang, up to 2 mm overhang beyond bony confines of the posterior margin of medial femoral condyle was considered ideal, and posterior projection of the femoral component beyond 2 mm was considered significant overhang. ►Fig. 1 shows a case with femoral component overhang, and ►Fig. 2 shows a case with underhang. The size of tibial component was measured intraoperatively by overlaying the tibial bone cut onto the reversed tibial tray of opposite side. Two independent observers calculated the overhang or underhang, and in case of any discrepancy, the senior author was consulted, and his observation was taken as final. The accuracy of the sizing was calculated for both the methods and was compared. When there was overhang or underhang (on postoperative radiographs), the ideal size for that knee was taken to be one size down or one size up, respectively. The accuracy of the two methods was compared using Fisher's exact test. Similarly, the accuracy of Tu et al's guidelines was tested in our population.
Results
There were 28 males (34 knees) and 75 females (96 knees). respectively. The femoral size was checked in postoperative radiographs to determine the accuracy of the spoon, and ideal size was recorded in 97 knees, i.e., overall accuracy was 74.6%. Underhang was found in 10 knees (7.7%) and overhang in 23 knees (17.7%). The ideal size for each knee was recorded. Fawzy et al's guidelines were applied to our population to test their accuracy. Overall accuracy was found to be low (36.9%). Tu et al's guidelines were similarly tested. Although slightly better than European guidelines, the accuracy was still found to be low (47.7%). Based on the demographic characteristics of our study population, we modified these guidelines to better suit our population (►Table 1).
►Table 2 compares the accuracy of sizing spoon, Fawzy et al guidelines, Tu et al's guidelines, and our guidelines. ►Table 3 depicts the statistical analysis comparing the four methods.
Interestingly, there were four female knees (4.2% of female knees) in which even extra-small size showed overhang. As current inventory does not provide for such a small knee, the ideal size for these cases was taken as extra-small for the ease of calculations.
Relationship of size of tibial implants with femoral implants was also analyzed. All the femur sizes were used with multiple tibial sizes making it highly unreliable for predicting the femur size (►Table 4).
Discussion
Guidelines described by Fawzy et al 13 and Tu et al 19 proved
inaccurate when applied to our study population, while the accuracy of modified guidelines was similar to that of spoon. Hence, these guidelines can be safely applied to the Indian patients. Phase I and Phase II of Oxford medial UKR had only one size femoral component, corresponding to the medium size of the current inventory. 6 It implies that all patients receiving
Oxford medial UKR till 1998 received a single size femur irrespective of height and gender. Still the 20-year survival rate of Oxford Phase I and II medial UKR was reported to be 92%, 13 which is similar to the best reported TKR survival. But the practice of implanting the same size femur in all patients irrespective of height and gender faced criticism. 19 Phase III was introduced in 1998, which included five femoral sizes, an anatomic tibial tray, and instruments, which allowed implantation through a minimally invasive surgical (MIS) Considering the fact that posterior overhang of femur has not been shown to affect clinical outcomes till now, one might question the logic of this study. However, it is undeniable that every surgeon will aim for accurate sizing, and to achieve this, the criteria used for sizing must be accurate to minimize the number of outliers. According to the Oxford Group, one size out femur is acceptable but two sizes out is unacceptable.
Certain pitfalls in relation to sizing with the spoon must be kept in mind. Presence of posterior osteophytes or where partial thickness cartilage loss is present may overestimate the size. On the other hand, bone loss over the medial condyle may underestimate the size. In general, it is recommended to use the preoperative sizing guide (based on patient's height and gender) as a reliable method to estimate femoral component size. Further checks using the spoons (intraoperatively) will help the surgeon to confirm correct component size.
External validation of our guidelines is definitely needed before being put to widespread use.
Conclusion
Existing guidelines for femoral component sizing do not work in Indian patients. Our recommended guidelines work in three out of four cases, and these along with the use of spoons intraoperatively will help the surgeon decide optimal femoral component size in the Indian patients undergoing Oxford UKR.
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